2.3 - SOHO (Small Office Home Office) Network



1. Wireless standards (in ascending order):


1. 802.11b - 2.4GHz - 300ft - 11 Mbps - 22 MHz bandwidth

* ONLY 8 available channels
* A lot of frequency conflicts (i.e baby moitors, microwaves, bluetooth)


2. 802.11a - 5-GHz - 150ft - 54Mbps - 20 MHz bandwidth

* 14 available channels; only 11 can be used in the U.S.


3. 802.11g - 2.4GHz - 300ft - 54Mbps - 20 MHz bandwidth

* COMPATIBLE with 802.11b (the FIRST)
* 14 available channels; only 11 can be used in the U.S.
* 3 NON-LAPPING channels


4. 802.11n - 2.4GZ AND 5-GHz - 300+ ft - 600 Mbps (150 Mb/s) - 4 MIMO (Multiple Input/Multiple Output) - 20/40 MHz bandwidth (40 MHz is bonded channels)

* COMPATIBLE with 802.11 b/g/n (and SOMETIMES a); FIRST and THIRD
* 14 available channels; only 11 can be used in the U.S.
* 3 NON-LAPPING channels

* NOTE: Devices that run 802.11n will have 40 MHz of bandwidth


5. 802.11ac - 5GHz - 300+ ft - 7 Gbps (866 Mb/s) (FASTEST) 8 MU-MIMO [Multi-User Multiple Input/Multiple Output] - 20/40/80/160 MHz bandwidth

* COMPATIBLE with 802.11 ALL PREVIOUS
* Uses "Beamforming" ANTENNA to optimize wireless connections




2. Channels

- Channels 1 and 2, which are BOTH 2.4 GHz, OVERLAP

- Channels 1, 6, and 11 (20 MHz bandwidths) WILL NOT overlap, they are more SPACED APART

- No single channel number is inherently best relative to the others

- Some people prefer to set their 2.4 GHz networks to use 1 or 11 to avoid mid-range frequencies because most SOHO routers default to Channel 6; 

- Use a "Wifi Analyzer" to plot and figure out which channel is LESS full

* NOTE: "Channel Bonding" - 2 adjacent channels within a given frequency band are combined to increase throughput (increase bandwidth) between two or more wireless devices


6. IoT (Internet of Things)

1. Zigbee

* Google Home Voice
* Amazon Alexa
* Philips Hue Lighting System

- Uses IEEE 802.15.4 [PAN] (Personal Area Network)
- Alternative to WiFI (uses less power than) and Bluetooth (has longer distance than)
- Uses a MESH network topology; network can be large if many IoT devices are in the home
- Communicates over the ISM (Industrial Scientific and Medical) band; 900 MHz and 2.4 GHz


2. Z-Wave

* No conflicts with 802.11
* PROPRIETARY


7. 3G, 4G, 5G, and LTE


* NOTE: WAN (Wide Area Network) that uses CELL TOWERS is WWAN (Wireless Wide Area Network); 
* NOTE: Differences in WWAN (Wireless Wide Area Network) and WLAN (Wireless LOCAL Area Network):

1. WWAN covers a much larger area than WLAN
2. WWAN uses telecom networks while WLAN does not
3. WLAN (CLOSER) is much faster than WWAN (FURTHER)

1. 3G:

* Several Mb/s
* Allows GPS, Mobile TV, Video on Demand, Video Conferencing

2. 4G/LTE

* LTE (Long Term Evolution)
* Converged standard GSM and CDMA providers
* Download speeds of 150 Mb/s

3. LTE Advanced

* Speeds of 300 Mb/s

4. 5G

* Improved everything else
